WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intgmational Bureau 


PCX 

OTPWATIQNAL APlPljJ^ION PUfiUSHED UNDER THE PATENI^^PERATION TREATY (PCT) 


(51) Intmational Patent 
B65H 19/22 


Al 


ill) International Publication Number: WO 00/66470 

(43) International Publication Date: 9 November 2000 (09. 1 1 .00) 


(21) International Application Number: PCT/HOO/00383 

(22) International FHing Date: . 28 April 2000 (28.04.00) 


(30) Priority Data: 
990956 


28 April 1999 (28.04.99) 


FI 


(71) Applicant (for all designated States except US): VALMET 
COIU>ORATION [Fl/FI]; Fabianinkam 9 A, FIN-00130 
Helsinki (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KOJO, Teppo [FI/FI]; 
ICartanonraitti 2 as. 6, FIN-04600 M&itsaifl (FI). 
VERAJANKORVA, Janne [Fl/FI]; Nuumaentic 7 A 3, 
FIN-02710 Espoo(n). 

(74) Agent: TAMPEREEN PATENTTITOIMISTO OY; Henni- 
ankani 6» FIN-33720 Tampere (FI). 


(81) Designated States: A£, AL, AM. AT, AU, AZ, BA. BB, BG. 
BR» BY. CA. CH. CN. CR. CU. CZ, DB. DK. DM, EE. 
ES. FI, GB. GD. GE. GH. GM. HR. HU. ID. IL, IN, IS. JP, 
ICE. KG. ICP, KR, KZ. LC LK, LR, LS. LT, LU, LV. MD. 
MG, MK, MN, MW. MX. NO. NZ, PL, PT, RO, RU. SD. 
SE, SG, SI. SK, SL. TJ. TM, TR, TT. UA. UG, US. UZ. 
VN, YU. ZA. ZW. ARIPO patent (GH. GM. KE. LS. MW. 
SD. SL, SZ, TZ. UG, ZW), Eurasian patent (AM. AZ, BY. 
KG, KZ. MD, RU, TJ, TM), European patent (AT, BE, CH, 
CY, DE, DK, ES. FI. FR, GB, GR, IE, FT, LU, MC. NL, 
PT, SE), OAPl patent (BF, BJ, CF, CG, a, CM, GA, ON, 
GW, ML, MR, NE, SN, TD, TG). 


Published 

With international search report. 

In English translation (filed in Finnish), 


(54) Tide: A METHOD IN CONTINUOUS REED-UP OF A PAPER WEB, AND A REEl^UP 


(57) Abstract 


The invention relates to a method in reeling up. 
wherein paper reels are continuously fanned on reeling 
cores frc»n a continuous paper web. According to the 
invention, the paper reel (PR) is brought to die formation 
of die paper reel by utilizing a closed supporting belt 
rotation (I), on the outer surface of the supporting belt 
rotation (1). Further, the paper web (PR) is transferred 
from the outer surface of die supporting belt rotation (1) 
directiy on the paper reel (R) fonned on a reeling core. 
Thus a first nip contact (SN) is maintained substantially at 
that point of the supporting belt rotation (I) in which tiie 
paper web (PR) is transferred to the paper reel (R) that 
is being formed, and in addition to the first nip contact 
(SN), die paper reel (R) that is being fonned is affected 
widi at least one. second nip contact (PN). The invention 
also relates to a reel-up applying the method. 
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A method in continuous reel-up of a paper web, and a reel-up 

The invention relates to a method according to the preamble of claim 1 
in continuous reeling up of a paper web. 

5 

There are various prior art methods for conducting the reeling up 
process. As an example of this state of the art reference is made to the 
publication EP-697006, which discloses a reeling up method, in which 
a paper web is guided from a stationary creasing roll directly to the 

10 reeling cylinder establishing a nip contact, from the surface of which 
the paper web is transferred directly to the paper reel to be formed on a 
reeling core. The location of the nip contact on the periphery of the 
paper reel that is being formed is altered in such a manner that at the 
final stage of the formation of the paper reel the reeling cylinder is 

15 capable of receiving a new reeling core on its outer periphery, 
positioning itself underneath the reeling core. The reel change takes 
place by means of a separate device arranged for this purpose, which 
moves with respect to the machine frame. 

20 In the reeling up processes the web speeds are constantly increased. 
Thus, for example the method in the reeling up disclosed in. the 
publication EP-697006 is disadvantageous especially in view of the 
overall control of the reeling up of the paper web. 

25 It is an aim of the present invention to introduce a method by means of 
which it is possible to attain considerable advantages in continuous 
reeling up of a paper web at high web speeds, thus enhancing the 
state of art prevailing in the field. To attain these purposes, the method 
according to the invention is primarily characterized in that 

30 

- the paper web is brought to the formation of the paper reel 
by using a closed supporting belt rotation, on the outer 
surface of the supporting belt rotation. 

- the paper web is transferred from the outer surface of the 
35 supporting belt rotation directly to the paper reel to be 

formed on the reeling core, 
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- a first nip contact is maintained substantially at that point of 
the supporting belt rotation in vy^ich. the paper web is 
transferred to the paper reel that is e^ing fomied, and 

- in addition to the first nip contactMhe paper reel that is 
5 being formed is affected with at least one, second nip 

contact. 

By means of the above-presented solution it is possible to gain such an 
advantage that at high web speeds, first of all, the transfer of the paper 

10 web to the paper reels can be conducted in a controlled manner, 
wherein by means of the nip contact maintained at this point, it is 
possible to perform measures affecting the formation of the paper reel 
in the nip contact, and secondly, it is then possible to utilize the second 
nip contact to produce other control variables important for the 

1 5 formation of the paper reel. 

The appended dependent claims relating to the method present some 
preferred embodiments of the method. 

20 The invention also relates to a reel-up according to the preamble of the 
independent claim relating to the reel-up. By means of the reel-up it is 
possible to attain the advantages according to the method, wherein the 
reel-up is primarily characterized in that the reel-up comprises: 

25 - a closed supporting belt rotation, which is arranged to 

transfer the paper web to the formation of the paper reel on 
the outer surface of the supporting belt rotation, and from 
the outer surface directly to the paper reel to be formed on 
the reeling core, 

30 - a first nip contact substantially at that point of the supporting 

belt rotation in which the paper web is transferred to the 
paper reel to be formed, and 

- at least one second nip contact in addition to the first nip 
contact. 


35 


The appended dependent claims relating to the reel-up present some 
advantageous embodiments of the reel-up. 
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As for the terminology used in this description, the following remarks 
are made 

"passing" refers in this description to the process in which 
the cut end of the paper web is transferred past the outer 
periphery of the paper reel, advantageously also in such a 
manner that it touches the full paper reel substantially 
tangentially in the beginning of the reel change situation. 

"reeling core" refers in this description both to the material 
reeling core and to a non-material reeling core, i.e. the initial 
fulcrum of the reeling up process in which the paper web 
begins to be wound on the reel, 

"supporting belt" or "supporting belt rotation" refers in this 
description to such a substructure which is as wide as the 
paper web and enables the act of supporting the paper web 
and the transfers of the cut end, 

"machine direction" refers in this description to the 
longitudinal direction of the paper web, and 

"threading" refers in this description to the cutting of the 
paper web implemented as diagonal cutting as well as to 
the cutting of the paper web implemented in full-width, and 
the guiding of the web forward in the reel change situation. 

The method and reel-up according to the invention will be illustrated in 
more detail in the following description, in which reference is made to 
the embodiments shown in the appended drawings. In the drawings 

Figs, la tod show a schematical side-view of a first basic 
embodiment of the reel-up intended for applying the 
method according to the invention, and the stages (a 
to d) of the reel change implemented by means of the 
same. 
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Figs. 2a to f show a top view of certain stages (a to f) of the first 
embodiment according to Figs. 1 to 4. 

Fig. 3 shows a shematical side-view of a reeling carriage 

used in connection with the first basic embodiment of 
the reel-up according to the invention. 

Fig. 4 shows the actuators located in connection with the 

reeling carriage, seen in the direction IV of Fig. 3. 

Fig. 5 shows a schematical side-view of the overall function 

of a second basic application, 

Figs, 6a to 6d show a schematical side-view of the function of the 
second basic application of the reel-up according to 
the invention in a phase diagram (a to d), and 

Figs. 7a to 7c show a top-view of the function of the second 
embodiment according to Fig, 5 in stages (a to c) in a 
smaller scale, and 

Fig. 8 shows a side-view of the general principle of the 

method according to the invention. 


Fig. 8 shows a side-view of the general principle of the method 
according to the invention. A closed supporting belt rotation 1 (will be 
described in more detail hereinbelow) brings the paper web PR on the 
outer surface of a paper reel R, wherein the paper web is transferred 
from the outer surface of the supporting belt rotation directly to the 
paper reel R to be formed on a reeling core 6. At that point in which the 
paper web is transferred from the outer surface of the supporting belt 
rotation 1 to the paper reel R. a first nip contact SN is established. The 
reeling core 6 is stationary with respect to the machine frame, wherein 
the supporting belt rotation 1 and the first nip contact SN therein are 
transferred substantially upwards in the direction of arrow Y when the 
diameter of the paper reel R grows. According to the invention, there is 
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at least one second nip contact PN within a distance from the first nip 
contact SN in the travel direction of the paper web. When the size of 
the paper reel R grows, the second nip contact PN is also transferred 
away from the reeling core which is stationary with respect to the 
5 machine frame. Thus, according to the method and reel-up according 
to the invention, the transfer direction can be either directly downwards 
in accordance with arrow A, or as a combination with the downward 
directed movement of the arrow, horizontally in the direction of arrow V, 
wherein the combined effect of the aforementioned movements is 

10 directed as a resultant R diagonally downwards. The location of the 
second nip contact PN can vary ±60'' from the vertical line running via 
the centre of the reeling core 6. wherein the ±60° angular point of the 
angles opening downwards is located in the fulcrum RYK of the reeling 
core. The second nip contact PN is advantageously arranged to affect 

15 the paper reel R that is being formed, both in the direction of the 
periphery and the radius of the paper reel, wherein on the periphery of 
the paper reel R that is being formed; the second nip contact PN 
covers more than 2% of the outer surface of the paper reel R that is 
being formed in the direction of the periphery of the paper reel R. 

20 

The first nip contact SN is a so-called secondary nip contact, the 
purpose of which is to minimize the access of air between the layers of 
paper formed on the paper reel R and to ensure the quality of the 
paper reel that is being formed. The second nip contact PN, in turn, is 

25 intended as a so-called primary nip contact, the purpose of which is to 
control the formation of the paper reel R. The contact force of the 
second PN or so-called primary nip contact in the direction of the 
radius of the paper reel R is effected in such a manner that a vertical 
component A of the contact force constitutes at least half of the total 

30 magnitude of the contact force. 

With reference to Figs, la to d. the reel-up comprises a closed 
supporting belt rotation 1 functioning as a guiding means for the paper 
web, which supporting belt rotation 1 is established by means of 
35 guiding reels 2a, via which the endless supporting belt la rotates. The 
supporting belt rotation 1 is connected to the end of the drying section, 
from which the paper web is passed on top of the supporting belt 
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rotation to be guided to the reeling up stage. Inside the supporting belt 
rotation there is a reel change threading apparatus 4 that forms a 
continuous surface, the function of the apparatus for the part of certain 
operations being described in more detail hereinbelow. The ends of the 
5 reel change threading apparatus 4 are provided with reels 2a, 2b 
participating in the guidance of the travel of the supporting belt rotation 
1 and belonging to the means for establishing a nip contact, especially 
to the means for establishing a so-called secondary nip contact, i.e. the 
reel 2a constitutes a first nip member part and the reel 2b a second nip 

10 member part. Furthermore, the end of the supporting belt loop 1 
accommodating the first nip member part 2a is provided with means 
for cutting the end of the paper web, i.e. a cutting device 5. In the first 
embodiment of the reel-up according to Figs. 1a to d, the paper web 
rotates counterclockwise in accordance with arrow K to the reeling 

15 cores 6 and 7, first passing the reel change threading apparatus 4 in 
the machine direction on top of the supporting belt loop 1, in a 
substantially horizontal position, travelling away from the end of the 
drying section 3 and turning towards the drying section 3 at the location 
of the cutting device and further to the reeling core 6 or 7 in question. 

20 

The first basic embodiment of the invention is characterized in that two 
sets of reeling cores - a first and a second reeling core set - are 
established. In Figs 1a to d, the reference numeral 6 represents a 
reeling core belonging to the first reeling core set, and the reference 

25 numeral 7 represents a reeling core belonging to the second reeling 
core set. The reeling cores 6 and 7, which are located in the reeling up 
station, are placed successively on the same horizontal level in the 
machine direction, within a horizontal distance from each other in such 
a way that their central axles are parallel to each other. In the vertical 

30 direction, the central axles of the reeling cores 6 and 7 are substantially 
located by the first 2a and second nip member part 2a, respectively. 
The reeling cores 6 and 7 are supported from underneath by means of 
nip member parts 8 and 9 (the reference numeral 8 indicating a third 
nip member part and the reference numeral i9 a fourth nip member 

35 part) for establishing a so-called primary nip contact, which nip member 
parts belong to the means for establishing a nip contact. During the 
reeling up process, the fulcrums of the rotating motion of the reeling 
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cores 6, 7 are substantially stationary with respect to the frame 
structure of the reel-ups. 

Thus, the first 2a and the second 2b nip member part are intended for 
5 establishing a so-called secondary nip contact to ensure the quality of 
the paper reel that is being formed, e.g. to prevent the access of air 
between the paper layers. The third 8 and the fourth nip member part 
9. in turn, are intended for establishing a so-called primary nip contact, 
i.e. to control the formation of the paper reel, in other words the primary 

10 nip contact is utilized to attain a paper reel of desired quality. The nip 
member parts 8, 9 establishing the first or primary nip contact are 
located below the central axle of the reeling core 6, 7 of the paper reel 
that is being formed, and the nip member parts 2a, 2b establishing the 
second or secondary nip contact, as well as said at least part of the 

15 reel change threading apparatus 4. are placed above the fulcrum of the 
reeling core 6,7 of the paper reel that is being formed. 

Fig. la shows a situation in which the filling of the reeling core 6 (reeP 
RA) belonging to the first reeling core set is started after the reeling 

20 core 7 belonging to the second reeling core set has become full, by 
guiding the end of the paper web cut by means of the cutting device 5 
directly to the reeling core 6. The reeling up process to the reeling core 
6 has proceeded so far that the preceding full paper reel has been 
removed and a new reeling core 7 belonging to the second reeling core 

25 set has been brought to the change station. 

The fulcrum of the reeling cores 6 and 7 remains substantially 
stationary with respect to the machine frame during the reeling up 
process, and the third nip member part 8 is transferred downward in 

30 the direction of the arrow PI (Fig. lb) so that it maintains the nip 
contact when the size of the paper reel grows. The secondary nip 
contact is maintained by the first nip member part 2a. This stage is 
illustrated in Fig. lb. According to Fig 1c. the paper reel R1 which is 
formed on the first reeling core 6 has become full, and the reel change 

35 threading (the end KP of the cut paper web) has to be conducted by 
means of the reel change threading apparatus 4 to the reeling core 7 
belonging to the second reeling core set. passing the full paper reel R1 
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formed on the reeling core 6 belonging to the first reeling core set in 
the machine direction (the end of the paper web remaining on the 
paper reel R1 being indicated by the letters KV). According to Fig. Id, 
the reel change threading apparatus 4 is detached from the full reel R1 
5 when the reeling of the paper reel to be formed on the reeling core 7 
has begun (reel RA) and the full paper reel R1 is ready to be removed 
after a stoppage. 

As can be seen in the embodiment according to Figs la to d, the 

10 threading unit PV which contains a reel change threading apparatus 4, 
a first nip member part 2a, a second nip member part 2b and a cutting 
device 5 for paper web, is transferred vertically during the reeling up 
process. The end of the threading unit PV accommodating the first nip 
member part 2a is transferred upward when the formation of the paper 

15 reel proceeds, and in a corresponding manner, of course, the end of 
the threading unit PV at the location of the second reeling core 7 is 
transferred downward towards the reeling core which is to filled at the 
next stage (cf. arrow P2 in Fig. 1a) from a position in which it was when 
the preceding paper reel formed on the reeling core belonging to the 

20 second reeling core set became full and it was removed from the 
reeling up station (the position TR1 of the second nip member part 2b 
in Fig. la). The threading unit PV operates in a corresponding manner, 
but with the opposite direction of motion, in the reeling up process of a 
paper reel formed on the second reeling core 7 (i.e. when shifting from 

25 the stage according to Fig. Id to the stage according to Fig. la). The 
first nip member part 2a is In a position TR2 corresponding to the 
removal of the full reel R1, from which it is transferred downward 
(arrow P4) into a nip contact with the reeling core 6. 

30 The third and the fourth nip member part 8 and 9 which establish the 
so-called primary nip contact, are also transferred in a corresponding 
manner (in Fig. 1b the third nip member part 8 downward, arrow P. 
from the situation of Fig. Id upward, arrow P3). In Figs, la to d the 
fourth nip member part 9 is substantially in its upper position due to the 

35 presentation sequence, and naturally it moves in corresponding 
directions (i.e. in the situation of Fig. Id the nip member part 9 is 
transferred downwards, arrow P5 and the second nip member part 2b 
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upwards, arrow P6). The above-presented distances travelled can be 
illustrated in the form of an equation in the following way: 

LMi = (Dtr-Dry)/2 

5 

LMi = the distance travelled by the first and the third nip member 
part (2a. 8) or the second and the fourth nip member part 
(2b, 9) in the vertical direction during the reeling up process 
of the paper reel, 
10 Dtr = diameter of the full paper reel, and 

Dry = diameter of the reeling core (Dry > 0, when the reeling core 
is a material piece or when a hollow ''sheir remains inside 
the paper reel, Dry = 0, when the reeling core is the initial 
fulcrum of the reeling up process). 

15 

To implement the above^described functions, the threading unit PV can 
be arranged to be transferred in the vertical direction, advantageously 
to swing with respect to its centre O (In Figs, la to d corresponding 
arrows represent the direction of rotation) by means of suitable 
20 members (not shown in the drawings). 

Figs. 2a to f illustrate the functions of the basic embodiment according 
to Fig. 1 , seen from the top. Figs. 2a and 2b substantially correspond to 
a situation which is shown from the side in Fig. 1a. In the situation of 

25 Fig, 2a, a full paper reel has been removed from the location of the 
fourth nip member part 9, in a direction transverse to the machine 
direction to an arranging station located outside the supporting belt 
rotation 1. and a new reeling core 7 is fixed on the supporting frame 
(see Figs. 3 and 4), wherein the reeling core 7 and its supporting frame 

30 are transferred in a direction transverse to the machine direction (arrow 
SI) to the corresponding reeling up station (i.e. reel change station) 
RVA. In a corresponding manner the reeling up of the reeling core 6 on 
the support of the third nip member part 8 has started. The reeling core 
6 is coupled to a first drive 10a. Fig. 2a shows a situation in which the 

35 paper reel forming around the reeling core 6 is at the formation stage, 
and the second reeling core 7 is placed in a direction transverse to the 
machine direction to be positioned at the location of the second nip 
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member part in such a manner, however, that the corresponding 
second drive 10b is not yet switched on. In Fig. 2c the formation of the 
paper reel to be formed on the first reeling core 6 proceeds to such a 
stage in which the second drive 10b is already switched on and the 
5 acceleration of the second reeling core 7 and a "capture" of the second 
nip member part 2b take place, wherein at the final stage of the 
situation according to Fig. 2c, it is possible to cut the paper web by 
means of the cutting device 5 and conduct the threading of the end of 
the cut paper web by means of the reel change threading apparatus 4 

10 to the second reeling core. Fig. 2d illustrates this situation, wherein the 
reeling to the second reeling core 7 is already in progress, and the 
paper reel formed on the first reeling core 6 is decelerated. When the 
formation of the paper reel on the second reeling core 7 proceeds, the 
full paper reel R1 formed on the first reeling core 6 has already been 

15 stopped in the situation according to Fig. 2e, the first drive 10a has 
been switched off and>has been transferred away from the supporting 
belt rotation 1 (arrow S2) transversely with respect to the machine 
direction to the arranging station JA. Thus, the full paper reel is 
removed for the purpose of further processing procedures, and a new 

20 reeling core 6 belonging to the first reeling core set is brought to the 
supporting frame in the arranging station JA (see Figs. 3 and 4), and 
they are both transferred perpendiculariy to the machine direction in 
contact with the supporting belt rotation 1 (arrow S3) when the 
formation of the paper reel on the second reeling core 7 is in progress. 

25 Thereafter the first reeling core 6 is subjected to procedures similar to 
those described in connection with Figs. 2b and 2c, wherein they were 
conducted for the second reeling core 7. 

The reeling cores 6, 7 belonging to both reeling core sets can be 
30 completely similar to each other, a substantial functional difference 
being the fact that to the reeling cores 6 belonging to the first set, the 
paper web is brought directly from the end of the threading unit PV and 
to the reeling cores 7 belonging to the second set via the reel change 
threading apparatus 4. 


35 


With reference to Figs. 3 and 4, in particular, in the first basic 
embodiment of the method and reel-up according to the invention, the 
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supporting frame used for the reeling cores 6, 7 is a reeling carriage 
11, which constitutes a fixing frame, on one hand for the means 
establishing the so-called primary nip contact, i.e. to the third 8 and 
fourth nip member part 9, and on the other hand for the reeling cores 6 
5 and 7. The cross-section of the fixing frame in the vertical plane 
perpendicular to the machine direction is U-shaped, wherein the 
formation of the paper reel takes place partly into the U-shape. The 
bottom 11a of the fixing frame is provided with a guide arrangement 
cooperating, with the guide means placed on the base on which the 

10 reel-up is positioned. This guide means, by means of which the reeling 
carriage 1 1 can be transferred in a direction transverse to the machine 
direction at the point of location of the supporting belt assembly 1 in the 
vertical direction and away from underneath the supporting belt 
assembly 1 to the arranging station JA, is generally marked with the 

15 reference numeral 12. 

Both vertical parts lib of the U-shaped cross-section of the reeling 
carriage 11 are provided with a vertical guide arrangement 13, on the 
support of which the nip member parts 8 and 9 are able to move in the 

20 vertical direction. The nip member parts 8 and 9 are formed as a belt 
roll assembly 14, 15, 16, wherein the two adjacent vertical guides 13a. 
13b in the guide arrangement 13 constitute a vertical guide line for the 
guiding carriages or the like 17 of the belt roll assembly. Thus, the belt 
roll assembly is formed by at least two rolls 14, 15. of which at least 

25 one 14 is driving, as well as an endless belt 16 between these roils 
forming a supporting texture rotation, the paper reel that is being 
formed resting on the upper central part 16a of the same during the 
formation of the paper reel. According to Fig. 3. the reeling core 6, 7 is 
supported by means of locking jaws 19 protruding from the upper edge 

30 of the vertical parts 1 1 b in the U-shaped cross section of the reeling 
carriage. 

With reference to Fig. 4, in particular, and in view of the technical 
details, it can be stated that the reeling core 6. 7 contains a bearing 
35 housing 18, and the reeling core is extended by a switch 20 of the 
centre-drive, which is connected to a drive 10a. 10b according to Fig. 
2. The axle 14a of the driving roll 14 is extended by a switch 21 by 


10 


wo 00/66470 PCT/FIOO/00383 

12 

means of which the drive of the belt roll assembly is switched on (the 
switch is not shown). Furthermore, in Fig. 4 unbroken lines illustrate the 
position of the belt roll assembly 14. 15, 16 at a particular formation 
stage of the paper reel R, and furthermore, broken lines illustrate 
another position of the belt roll assembly 14, 15, 16. in which it is when 
the paper reel becomes full. Furthermore, in the situation of Fig. 3, the 
belt , roll assembly is shown with dotted lines, and the paper web with 
an unbroken line, wherein the second reeling core 7 is at the reeling up 
stage. 


The rolls 14, 15 of the belt roll assembly can be lowered in the guides 
13a. 13b of the guide arrangement, either at the same speed when the 
endless belt 16 is in a substantially horizontal position, wherein the 
loading affects vertically on the central part of the endless belt 16. or at 
15 least partly at different times or simultaneously in such a manner that 
the endless belt 16 lies in a diagonal position, wherein the loading 
affects diagonally with respect to the vertical direction. 

Further referring to Fig. 5, the second basic embodiment of the 

20 invention functions for the part of the threading unit. PV in a 
substantially similar manner as the first basic embodiment, but in view 
of applying the invention, it is now stationary and the reeling carriage 
1 1 , the basic structure of which can be substantially similar to the one 
described in connection with Figs. 3 and 4. moves in that direction in 

25 the machine direction in which the reel change threading apparatus 4 is 
directed upwards. When the nip member part 8 that establishes a so- 
called primary nip contact with the paper reel formed on the reeling 
core 6 is set to move in a corresponding manner in the vertical 
direction with respect to the reeling carriage 11. a gap opening in the 

30 transfer direction of the paper reel is fomried. which, on the other hand, 
is connected to the supporting belt rotation 1. whose contact point with 
the paper reel that is being formed generates a so-called secondary nip 
at each point of location of the reel that is being formed. In the situation 
of Fig. 5, the paper web PR is passed to the reel located nearly in the 

35 reel change station. Furthermore, in Fig. 5 dotted lines illustrate two 
other forming stages of the paper reel (stages VI and V2). 


wo 00/66470 



PCT/FI0O/OO2f83 


13 

Figs. 6a to d illustrates a side-view of a reel change situation, wherein 
when the full paper reel R1 has become full when it is located at the 
end of the gap. a new reeling core 6' and the reeling carriage 1 1 have 
been brought to the reel change station in a corresponding manner, i.e. 
5 in contact with the reel change threading apparatus 4, for example with 
the end of the same. Fig. 6 shows a reel change threading apparatus 4 
as a series of successive parallelograms 4a> which illustrate members, 
for example suction boxes, each of which can be preferably separately 
activated to a suction effect to guide the cut end of the web in the reel 

10 change situation to the reeling core 6* positioned in the reel change 
station RVA. In the situation according to Fig. 6a. only the sections (two 
vertically lined parallelograms) of the reel change threading apparatus 
4 that are located at the final end of the gap are activated, wherein the 
paper web is. at its final stages, still guided on the paper reel R1 that is 

15 becoming full. Fig. 6b schematically illustrates the cutting stage of the 
end of the paper web. performed e.g. by means of the cutting device 5. 
At the same time the. entire reel change threading apparatus 4 is 
activated, i.e. the suction effect is switched on, wherein the cut end P 
of the paper web passes the full reel R1 under the control of the 

20 supporting belt assembly 1. being supported from above and it is 
transferred to a second reeling core 6' in the reel change station RVA. 
At this stage it is possible to bring a roll or the like 22 used in 
connection with the reel change in contact with the reeling core 6', 
which roll or the like produces a guiding nip contact with the reeling 

25 core 6 located in the reel change station RVA. Fig. 6c illustrates a 
situation in which the cut end KP of the paper web is transferred 
towards the second reeling core 6 under the guidance of the reel 
change threading apparatus 4 and furthermore. Fig. 6e illustrates a 
situation in which formation of the paper reel on the new reeling core 6* 

30 is already starting and the full paper reel R1 is decelerated (arrow 23). 
In the drawing, the supporting belt assembly 1 is illustrated by means 
of dotted lines, the paper web positioned on the paper reel R1 that is 
becoming full or on a full paper reel R1 with a thin, unbroken line, and 
the paper web passed on the new reeling core 6' with a thick broken 

35 line. The cut end of the paper web is represented with the letter 
combination KP. The end of the paper web remaining on the preceding 
full paper reel is marked with the letter combination KV. 


r 
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Fig. 7 shows the stages which relate to the implementation of the 
second basic embodiment of the invention, especially when seen from 
the above. In Fig. 7a, the reeling of the paper web on the reeling core 6 

5 has been started in the reel change station RVA. The first drive 24 is 
then switched on. In Fig. 7b the paper reel that is becoming full 
proceeds in the gap (arrow 25; unbroken lines) leaving the reel change 
station RVA (dotted, lines). In Fig. 7c the first paper reel which is driven 
by the first drive 24 has become full, and after braking and stoppage it 

10 is discharged from the supporting belt assembly 1 in the discharge 
station PA (arrow 26) to the arranging station JA. in which the finished 
paper reel is discharged from the reeling carriage functioning as a 
supporting frame, and a new reeling core 6 is fixed on the supporting 
frame. The second drive 27, which has been operating in the formation 

15 of the paper reel preceding the paper reel formed by the first drive 24, 
is brought back to the reel change station from the point of location of 
the discharge station PA in the machine direction is such a way that it 
is ready to receive a new reeling core 6' (arrow 28). When the new 
reeling core and the second drive 27 are switched on, the process is 

20 substantially in the situation of Fig. 7a. in which the new reeling core 6' 
is accelerated and it is ready to receive the cut end of the paper web 
according to Figs. 6c and 6d. The transfers in accordance with the 
arrows 26 and 28 take place in a direction transverse to the machine 
direction. From the arranging station JA, it is possible to move the 

25 supporting frame at the point of location of the drive 27 in the machine 
direction (arrow 29). 
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Claims : 

1. A method in reeling up, wherein paper reels are continuously 
formed on reeling cores from a continuous paper web, characterized 
5 in that 

the paper reel (PR) is brought to the formation of the paper 
reel by using a closed supporting belt rotation (1), on the 
outer surface of the supporting belt rotation (1), 

- the paper web (PR) is transferred from the outer surface of 
10 the supporting belt rotation (1) directly to the paper reel (R) 

to be formed on a reeling core, 

- a first nip contact (SN) is maintained substantially at that 
point of the supporting belt rotation (1) in which the paper 
web (PR) is transferred to the paper reel (R) that is being 

15 formed, and 

in addition to the first nip contact (SN). the paper reel (R) 
that is being formed is affected with at least one, second nip 
contact (PN). ' 

20 2. The method according to claim 1 . characterized in that 

- the paper reel (PR) is brought to the fonnation of the paper 
reel by using a closed supporting belt rotation (1), on the 
outer surface of the supporting belt rotation (1), 

25 - the paper web (PR) is transferred from the outer surface of 

the supporting belt rotation (1) directly to the paper reel (R) 
to be formed on a reeling core, 

- a first or so-called secondary nip contact (SN) is 
maintained at that point of the supporting belt rotation (1) in 

30 which the paper web (PR) is transferred to the paper reel 

(R) that is being formed, to minimize the access of air 
between the layers of paper and to ensure the quality of the 
paper reel (PR) that is being formed, wherein 

- in addition to the first or so-called secondary nip contact 
35 (SN), the paper reel (R) that is being formed is affected with 

at least one second or so-called primary nip contact (PN), 
to control the formation of the paper reel (R). 
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3. The method according to claim 1 or 2, characterized in that at 
least the second or so-called primary nip contact (PN) is maintained 
during the reeling process that substantially affects the structure of the 

5 paper reel that is being formed. 

4. The method according to any of the claims 1 to 3, characterized in 
that the second or so-called primary nip contact (PN) is extended so 
that it affects the paper reel (R) that is being formed both in the 

10 direction of the periphery and the radius of the paper reel. 

5. The method according to any of the claims 1 to 4. characterized in 
that the second or so-called primary nip contact (PN) is extended so 
that it covers more than 2% of the outer surface of the paper reel in the 

15 direction of the periphery of the paper reel that is being formed. 

6. The method according to claim 1 , 4 or 5, characterized in that a 
contact force of the second or so-called primary nip contact (PN) in the 
direction of the radius of the paper reel (R) is established in such a 

20 manner that the vertical component (A) of the contact force is at least 
half of the total magnitude of the contact force in the direction of the 
radius. 

7. The method according to claim 1 or 4 to 6» characterized in that 
25 the central point of the point of location of the second or so-called 

primary nip contact (PN) is altered in the direction of the periphery of 
the paper reel (R) that is being formed within the range of ±60° (the 
angular point of the angle in the fulcrum (RYK) of the reeling core (6) in 
vertical direction). 

30 

8. The method according to any of the claims 1 to 7, characterized in 
that the second or so-called primary nip contact (PN) is established by 
means of a supporting texture rotation (16) separate from the 
supporting belt rotation (1), which is arranged around a roll assembly 

35 (14. 15). 
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9. The method according to any of the claims 1 to 8. characterized in 
that the reeling core (6) is provided with a driving device, and the 
reeling core (6) and the paper reel that is being formed are supported 
from both ends of the reeling core. 

5 * 

10. The method according to claim 1 , characterized in that the first or 
so-called secondary nip contact. (SN) is formed as a roll nip or a 
continuous surface (4). 

10 11. A reel-up, which is arranged to continuously form paper reels on 
the reeling core from a continuous paper web. characterized in that 
the reel-up comprises: 

- a closed supporting belt rotation (1) which is arranged to 
15 transfer the paper web (PR) to the formation of the paper 

reel on the outer surface of the supporting belt rotation (1) 
and from the outer surface directly to the paper reel (R) to 
be formed on the reeling core (6), 

- a first nip contact (SN) substantially at that point of the 
20 supporting belt rotation (1) in which the paper web (PR) is 

transferred to the paper reel (R) to be formed, and 

- at least one second nip contact (PN) in addition to the first 
(SN) nip contact. 

25 12. The reel-up according to claim 11. characterized in that the first 
nip contact (SN) is arranged as a so-called secondary nip contact, 
especially to minimize the access of air between the layers of paper 
web and to ensure the quality of the paper reel that is being formed, 
and said at least one second nip contact (PN) is arranged as a so- 

30 called primary nip contact especially to control the paper reel that is 
being formed. 

13. The reel-up according to claim 11 or 12, characterized in that the 
second or so-called primary nip contact (PN) is established by means 
35 of a supporting texture rotation (16) which is separate from the 
supporting belt rotation (1) and arranged around a roll assembly (14, 
15), wherein in addition to the contact force in the direction of the 
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radius of the paper reel (R) the so-called primary nip contact is also 
effective in the direction of the periphery of the paper reel (R) that is 
being formed. 

5 14. The reel-up according to any of the claims 11 to 13, 
characterized in that the first or so-called secondary nip contact (SN) 
is located above said at least one so-called primary nip contact (PN) 
within a distance in the direction of the periphery of the paper reel (R). 
and that the so-called primary nip contact (PN) is located at least 
10 partly below the paper reel (R) that is being formed to move vertically 
during the formation of the paper reel. 

15. The reel-up according to any of the claims 11 to 14, 
characterized in that the means establishing the so-called primary nip 

15 contact (PN) are arranged to be positioned below the paper reel that is 
being formed in such a manner that the central point of the primary nip 
contact can be altered ±60*' with respect to the vertical direction. 

16. The reel-up according to any of the claims 11 to 15, 
20 characterized in that the second or so-called primary nip contact (PN) 

is positioned on the support of a reeling carriage (11) or the like 
functioning as a supporting frame, to move vertically with respect to the 
reeling carriage. 

25 17. The reel-up according to any of the claims 11 to 16, 
characterized in that the reeling core (6) is positioned in the reeling 
carriage (11) functioning as a supporting frame in a stationary manner. 

18. The reel-up according to any of the claims 11 to 17, 
30 characterized in that the first and the second nip contact (SN, PN) 
above and below the paper reel (R) that is being formed, form a gap 
opening in the travel direction of the reeling core in such a manner that 
the travel path of the means establishing the lower, second or so-called 
primary nip contact (PN) in the machine direction forms the lower part 
35 of the gap. and the upper, first or so-called secondary nip contact (SN) 
is arranged by means of a surface (4) substantially parallel to the 
longitudinal direction of the paper machine. 
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19. The reel-up according to any of the claims 11 to 18, 
characterized in that the magnitude of the first or so-called secondary 
nip contact (SN) is arranged to be determined by the combined effect 

5 of the size of the paper reel (R) and the position of the reeling core (6) 
at a time. 

20. The reel-up according to any of. the claims 11 to 19. 
characterized In that the first secondary nip contact (SN) is positioned 

10 after the fulcrum (RYK) of the reeling core (6) in the travel direction of 
the reeling core (6). 

21. The reel-up according to any of the claims 11 to 20, 
characterized in that the feeding of the paper web (PR) to the reeling 

15 up is arranged from a direction opposite to the travel direction of the 
reeling core (6). 

22. The reel-up according to any of the claims 11 to 21, 
characterized in that the means for establishing the first or so-called 

20 secondary nip contact (SN) are positioned inside a closed supporting 
wire rotation intended for the feeding of the paper reel, and that the 
surface (4) establishing the first secondary nip contact (SN) is arranged 
to be vacuumized. 
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